By CLAUDE W. MORRIS, M.B. I PROPOSE in this paper to consider the methods of giving anesthetics in operations about the upper air-passages, and in the first place to give an account of the methods adopted for anesthetizing in the operation devised by Mr. Wilfred Trotter for dealing with malignant growths in the hypopharynx.
This operation, sometimes known as the lateral pharyngotomy, is planned to give a free access to and a clear exposure of growths arising round the upper aperture of the larynx, the sinus pyriformis, and the post-cricoid region and lateral walls of the pharynx. It is also devised to repair and effect continuity of the pharynx by a skin-flap, after removal of a portion of its lumen. It is further used to repair the pharynx from the result of trauma, in the somewhat rare occasions when that occurs.
It is clear that, from an anesthetic point of view, these patients present difficulties which entitle them to be considered in a definite class by themselves.
The following difficulties may be met with: Firstly, there may be some degree of obstruction to the patient's respiration, due to restriction of the air passage by the growth. Secondly, and the most important of all, is the very grave threat of lung complication following the operation. And thirdly, it is necessary to give the anesthetic in such a way as to allow the surgeon the maximum degree of freedom for his field of operation, without hampering him with apparatus.
These are some of the obvious difficulties met with in this group of cases, and the following are the methods employed to overcome them:
Taking first the difficulties due to obstruction, we have to consider carefully the degree to which this may be present, and to base our line of action upon the result of our observation. The obvious case, with stridor and cyanosis, occasionally met with, proclaims itself unmistakably, but in addition to this obvious case there exists a large number of minor degrees of obstruction which must be recognized.
Patients seldom admit that they have difficulty in breathing; they may be unaware of the fact themselves in minor cases, and it is only by closely questioning them that it is possible to elicit the fact that they are at times a little short of breath, or that, for instance, they prefer to sleep with their heads rather high, as they find it easier to breathe in that position. A failure to recognize the presence of a mild degree of obstruction may lead to considerable difficulties when the anEesthetic has been started as, owing to congestion or position, any tendency to obstruction becomes markedly accentuated. Especially is this the case during the second stage of induction, when a patient who has had apparently little or no difficulty in breathing up to that time becomes acutely cyanosed, and may require an immediate and hurried tracheotomy, and is exposed to all the risks which follow such an operation, carried out under these unfavourable circumstances, When obstruction of a marked degree is present, tracheotomy is performed under local analgesia, and constitutes the first step in the treatment. The patient is sent back to bed for some days to become accustomed to this type of breathing, and to recover from any dyspncea from which he may have been suffering, When the obstruction is slight or absent, after a preliminary hypodermic of s gr. of atropine, ancesthesia is induced with chloroform on an open Schimmelbusch mask with a small stream of oxygen playing under the mask the whole time. Chloroform is chosen as the agent least likely to increase any respiratory MAY-ANAcSTH. 1 embarrassment. When the third stage of anasthesia is reached, a low tracheotomy is performed and a wide-bore tube inserted. This is by no means always a simple operation, especially when, as is not infrequently the case, the patient is of the short, thick-necked type.
Should some difficulty have occurred during the tracheotomy, and the patient have become cyanosed, or should a longer time than usual have been taken in performing this preliminary operation-as for instance, in a case I have in mind, in which there was a large thyroid which necessitated a partial thyroidectomy before the tracheotomy opening could be made-then the patient is sent back to bed and nothing further is done that day. Lung complications following these operations are the most to be feared, and account for by far the largest proportion of fatalities which may follow this class of work. It is, therefore, necessary to consider every means of lessening the likelihood of their occurrence.
First and foremost is the question of sepsis: any steps that can be taken to lessen this will help to ward off the onset of pneumonia later.
In this connection the state of the patient's mouth and nose is of great importance. The condition of the teeth makes the first claim on one's attention. At first glance this may not appear to fall within the province of the anesthetist, and strictly speaking it does not come within his jurisdiction, but considering the fact that any lung complication which may follow the operation may be considered by some surgeons to connote an error on the part of the anesthetist, it certainly behoves us to take all possible steps to see that any such sepsis is cleared up. As you all probably know, Mr. Trotter holds strong views on the importance of this clearing up of dental sepsis, and nothing but the removal of every tooth will completely satisfy him. Exceptions to this rule he allows in cases when the subject is young and the removal of sound teeth would be a severe loss to him. But in the cases under consideration it is exceptional to have young subjects. A removal of obviously septic teeth, and scaling and general cleaning up of the remainder, even when "passed" by a competent dentist, does not constitute a satisfactory preparation of the mouth for these operations. There must be a complete removal of all remaining teeth and stumps, and the gums must be given ample time to heal up before the radical operation can be attempted with a reasonable chance of safety. In some cases a month may be required to allow of the healing-and clearing up of the patient's mouth, and it is interesting to note the amelioration of the symptoms which may follow this elimination of oral sepsis; the glands of the neck, for instance, may become smaller and dysphagia lessen.
A second point in guarding against post-operative pneumonia is to prevent blood from being sucked or running down the trachea during the operation. This is why it is preferable to do a tracheotomy under the best conditions possible, without hurry, and with all bleeding points secured before the opening is made into the trachea. With a wide-bore tracheotomy tube once safely in position, it is possible to pack off the entrance of the larynx from above during the operation, and to change the packing as often as it may be necessary when it becomes soaked with blood. This is done frequently by the surgeon throughout the operation, and its importance is not overlooked even during the most exacting periods of the operation. Packs soaked in cocaine and adrenalin are also employed to render the mucous membranes analgesic, and they play a part in lessening the amount of general anmsthetic which is required.
For these operations it is preferable to have a tracheotomy opening rather than some kind of endotracheal tube passed down from above, not only as affording a safer method for complete packing off and so separating the field of operation from the trachea, but also because of the possible risk, when an endotracheal tube is passed, of carrying down infection, or of dislodging a portion of the growth, and 36O so disseminating the disease directly into the lungs. Again, the tracheotomy is superior to the endotracheal tube on account of the complete freedom of the field of operation afforded to the surgeon. A wide-bore endotracheal tube lying within the lumen of the pharynx takes up a considerable amount of room there, and in cases of pharyngeal growths necessitating a segment of the pharynx being dissected out, it gets in the surgeon's way. If a narrow-bore endotracheal catheter is used, the return air, whilst tending to keep blood out of the trachea, creates an obstruction to the clear view of the operation, by frothing and bubbling of the blood. And, finally, it is a necessity in the majority of these cases to retain a tracheotomy tube for some weeks after the operation, in order to maintain an unobstructed airway and to allow the wound to heal without mucus from the lungs passing over the raw surfaces.
Coming to the choice of the anaesthetic to be used in these cases, we prefer and always use chloroform-chloroform plus oxygen. I am aware of the prejudice that exists against chloroform at the present time, and I am emphatically against its indiscriminate use in the wrong type of case, but I submit that these are the right type of cases. I have Mr. Trotter's word for it that during the whole of the time he has been performing these operations, he has never had a moment's anxiety from the anaesthetic itself, and I can fully endorse his opinion from my own experience, lasting nearly twenty years, in this type of work. Provided plenty of oxygen is given at the same time, and a perfectly free airway is maintained, as it is bound to be when a tracheotomy tube is inserted, chloroform appears to be extremely suitable for these patients. During the operation the patient is noticeably free from any tendency to congestion and haemorrhage, and at the end of operations lasting anything up to two hours it is usual for the patient to leave the table almost conscious, with coughing reflex present, and in an excellent condition, with the pulse very little, if any, faster than at the beginning. Vomiting afterwards is not infrequently absent, or of the mildest character, and in no instance have we had a case of delayed chloroform poisoning.
The actual method of giving the chloroform, once the tracheotomy tube is in place, consists of bubbling oxygen through chloroform in an ordinary Junker's bottle, looped on to the oxygen cylinder, and leading the oxygen and chloroform to the patient through a short rubber tube with a malleable end-piece hooked into the mouth of the tracheotomy tube. The modern reducing valve, such as the Adam, or Beard, for example, fitted to the oxygen cylinder, makes the task of regulating the amount of chloroform extremely simple. It is literally a " finger-tip " control. In addition, 1 have fitted to the Junker's bottle a Mennell's two-way cock, which enables one to deflect the oxygen to the patient without its passing through the chloroform, should one feel that the patient would be better with less chloroform, but requires the same amount of oxygen.
Very little chloroform is required to keep the patient just under, which is all that is necessary, and one is surprised, on measuring the amount used, that it comes approximately to not more than three or four drachms per hour.
The 'question of the part played by the anaesthetic itself in the production of pneumonia is a difficult one, and one on which there are divergent views. We hold that the action of chloroform given in this way, and in these small amounts, is practically negligible in its effect upon the lungs.
In this connection, if I may be allowed to digress for a moment, there come to my mind occasions, during the European war, when we were troubled with severe bronchitis and pneumonia following simple operations, such as hernia, done under ether or a mixture with chloroform. We performed a series of these operations under local infiltration with novocain, and I still vividly recall the fact that some of the worst cases of lung trouble followed the operations so performed when no inhalation anaesthesia was given, which certainly shows that in those cases at least the inhalation anaesthesia was not the cause of the chest complications. Some of the earlier cases of lateral pharyngotomy were operated on under local infiltration with novocain and adrenalin, assisted by cocaine packs for the mucous membrane, by a colleague of mine, with a view to exploring the possibilities of this method, and no great difficulty was experienced in producing a satisfactory analgesia, especially in those cases where the glands were only slightly affected.
Exception to this method was however taken by the surgeon, on the following grounds: (1) The undesirability of infiltrating in cases of malignant disease in which recurrences are so prone to occur, as so little is known as to the mechanism of recurrences.
(2) The extra strain imposed upon the patient, although I think this can be overcome now with so many pre-aniesthetic medications at our disposal.
(3) The result obtained by this method gave no indication of improvement on the light chloroform-and-oxygen combination.
An interesting point, and one that appears to have escaped notice, is the change in the behaviour of the patient's respiration after a tracheotomy has been performed. The regular to-and-fro breathing of the normal individual is replaced by an entirely different type of respiration, long periods of apncea being followed by periods of dyspncea, and this may continue throughout the whole of the operation, but usually, as time goes on, these variations give place to a more normal type of breathing. Unless both the surgeon and the anaesthetist are familiar with this phenomenon some embarrassment may occur, and one has beard of cases in which the surgeon had great difficulty in restraining the annesthetist from performing artificial respiration during the apnceic periods. This change in respiration has been attributed to the cutting out of part of the upper air-passages from the stimulus of contact with the respired air, and thus depriving the individual of the normal reflex to breathing. A change over to a chemical type of respiration results, depending upon the carbon dioxide in the circulation acting on the respiratory centre. If this is the true explanation, it is a little difficult to understand why a patient anesthetized through a wide-bore endotracheal tube, allowing for to-and-fro breathing, does not exhibit the same phenomenon, as the upper air-passages are effectively cut off from the stimulus of the contact with respired air. The packing of the pharynx with cocaine and adrenalin, during the main part of the operation, whilst the patient is under chloroform, may lead to some comment. One has heard of the most alarming symptoms, and even death, resulting when this has been done. Up to the present time I have been fortunate in never experiencing any unfavourable symptoms, though, as the patients are undoubtedly under light chloroform antesthesia, they should be in just the right condition to develop them. One laryngologist whom I approached on this subject suggested that the laryngeal mucosa absorbed cocaine and adrenalin more slowly than that, for instance, of the nose, and certainly in most of the cases of which I have heard the trouble occurred when adrenalin was placed in the nose whilst the patient was under chloroform anwsthesia. I have repeatedly-seen both cocaine and adrenalin applied to the nose of patients under chloroform, and have always anxiously watched to see whether any untoward result would follow, but have never been able to detect the slightest change in the condition. Were it not for the wellauthenticated cases reported from time to time, one would almost regard this'danger as one of those myths that crop up in the realms of medicine.
In regard to premedication before these operations, as the majority of them were performed before the recent influx of new preparations, and as there are not a great number performed each year, I can say very little.
In the last two cases nembutal was given by the mouth before the operation, and the patients had the benefit of being asleep before the induction was begun, but apart from that, varied in no perceptible way from those who had not had nembutal. Neither of them, fortunately, showed the marked restlessness afterwards that is such a distressing feature in many cases of patients coming round after nembutal.
The regime which I have attempted to describe is that carried out in the majority of our cases, but as the operation itself is liable to variation to suit the particular requirements of the patient, so also the method of giving the anaesthetic is subject to variation, and is not bound by hard-and-fast rules. For growths occurring on one or both cords, whether dealt with by a laryngo-fissure or a total laryngectomy, we carry out a similar routine: first a clearing up of oral sepsis, and then a preliminary tracheotomy, the anesthetic being given through the tracheotomy tube during the operation.
For growths occurring higher up in the air-passages a different course is adopted, and one of the following two methods may be used for giving the anesthetic. Either a preliminary laryngotomy is performed and the pharynx packed off from the larynx, the anaesthetic then being administered through the laryngotomy tube in the way already described, or else resort is made to endotracheal aneesthesia. The choice between performing a laryngotomy or having an endotracheal tube rests with the surgeon. The nearer the operative measures approach the upper opening of the larynx, the more danger there is of laryngeal obstruction developing afterwards.
It has been found that if in those cases in which the operation was just possible without an artificial opening into the larynx, obstruction should occur, and a tracheotomy have to be hastily performed (usually in the night following the operation), then these cases invariably did badly. If then there is a risk of laryngeal obstruction following the operation, we always perform laryngotomy, and the tube is left in for from twelve to twenty-four hours afterwards. Should the operation be of such a nature that an opening into the larynX is required for a longer period than this, a tracheotomy is performed and not a laryngotomy, as a laryngotomy tube becomes painful to the patient if left in for over twenty-four hours.
In the large group of cases in which the operation is well away from the opening of the larynx and there can be no danger of obstruction afterwards, one of the endotracheal methods presents the most satisfying way of giving the antesthetic.
Personally, I prefer the anesthetic vapour to be supplied under low pressure, through a wide-bore soft rubber endotracheal tube, which provides for a return airway, and allows the larynx to be packed off from the operation.
Of the two routes-the nasal or the oral-by which the tube may be passed, the nasal route presents many advantages. The tube lies well out of the way in those cases in which it is necessary to split the cheek or to divide the jaw to gain access to the growth.
Lately I have employed the technique described by Dr. I. Magill as the " blind intubation" method, through the nose, and have found it of great advantage in these cases, as it does away with the laryngoscope, and so obviates the possibility of damage to the growth by that instrument. I confess that I cannot always pass the tube through the nose directly into the larynx without the aid of the laryngoscope, but increasing familiarity with this method has reduced the frequency of this necessity.
To the free upper end of the tube I fasten a Rowbotham metal angle-piece. With this endotracheal tube in place in the larynx, and with the metal angle-piece fixed to its upper end, it is possible to give ether, gas, and oxygen with ether, or chloroform and oxygen, by simply connecting the deliverytube from the anesthetic apparatus on to the metal angle-piece.
As the majority of major operations in the class of case we are considering are undertaken for some form of malignant disease, the patients are usually elderly, and again we have a preference for choroform and oxygen. The patient's quiet and regular respiration and the absence of engorgement when under this anasthetic are of great assistance to the surgeon, whilst the condition of the patient afterwards is extremely satisfactory.
Oxygen is bubbled through the chloroform as already described, and the tube from the Junker bottle is attached to the small tube of the Rowbotham angle-piece, and fastened by a piece of strapping, out of the way, as it passes over the patient's forehead. Control of the amount of chloroform is, of course, effected by the lever on the reducing valve. This technique combines simplicity with the minimum amount of apparatus, and gives most satisfactory results.
In conclusion, turning back to the first group of cases-those in which the disease is situated in the hypopharynx or on the cords, and in which a tracheotomy is a necessary part of the operation and the after-treatment-I venture to suggest that it might be better for the patient if tracheotomy were performed in all cases, under local anesthesia, and the patient allowed time to accustom himself to this type of breathing, and possibly to establish some degree of immunity, rather than that the preliminary tracheotomy and the radical operation should be performed on the same day. This step, in conjunction with the more rigid attention to oral sepsis, might, I submit, give an improved immediate prognosis.
Di8cu88ion.-Mr. LIONEL COLLEDGE said that the most important point was complete avoidance of respiratory obstruction. If obstruction was allowed to occur it was too late to perform tracheotomy as the damage was already done. Tracheotomy might restore the breathing, but there would be no quiet anesthesia, and if a pulmonary complication followed it would be due not to the anesthetic but to the respiratory obstruction which had been permitted to arise. When the entire larynx was to be removed it was useful to open the cricothyroid membrane at an early stage of the operation, insert a laryngotomy tube through which the anesthetic could be given, and remove the tube with the larynx. In this way one got a clean wound.
Mr. I. W. MAGILL said that general ansesthesia was rarely necessary for tracheotomy and local an£esthesia was preferable. In one case in which general anesthesia was demanded he had been confronted with some difficulty. The patient was suffering from tuberculous laryngitis and the operation had become a matter of urgency. Cyanosis and dyspncea were considerable. Before attempting induction of anmsthesia oxygen was administered under positive pressure for several minutes, using a bag and face mask. The respiratory distress was relieved in this way to a remarkable extent. While maintaining the positive pressure, chloroform vapour was gradually added to the oxygen by means of a two-way stopcock. The induction was carried out with ease.
Chloroform was probably the most satisfactory ancesthetic for very robust or alcoholic patients. When chloroform was used, carbon dioxide should be available as with any other anesthetic.
WVhen practicable, he preferred nitrous oxide and oxygen, with suitable premedication, to chloroform alone. It was easy to administer this with a tracheotomy tube in position. In the case of patients suffering from malignant disease it seemed advantageous to use a less toxic agent than chloroform wherever possible. He agreed with Dr. Morris that surface application of cocaine was a valuable aid in throat operations. A light maintenance level was then easy to obtain and recovery correspondingly rapid.
With regard to restlessness following the administration of nembutal, he had found that this could be avoided in most cases by a suitable dose of omnopon and scopolamine one hour before operation. The quantity of nembutal subsequently required for basal hypnosis was then much less. The quantity to be detoxicated or eliminated was also less; this was important, as it was during the period of detoxication that restlessness was liable to occur.
He had found, further, that the amnesic effect coula be obtained with doses much smaller than would at first appear. In many cases, for example, investigation had shown that the required degree of amnesia had been reached before the response to questions had ceased.
For laryngectomy he was of the opinion that regional ansesthesia should be given preference in suitable subjects.
